Introduction
============

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by hyperglycemia that develops as a consequence of insulin deficiency (type 1 DM) and/or insulin resistance (type 2 DM \[T2DM\]). It is a common disorder with increasing prevalence worldwide.[@b1-dmso-12-001],[@b2-dmso-12-001] In Iraq, the prevalence of diabetes had been increased dramatically over the last 4 decades to reach around 20%.[@b3-dmso-12-001] Moreover, DM is considered as a leading cause of death in most developing countries,[@b4-dmso-12-001],[@b5-dmso-12-001] especially in Iraq.[@b6-dmso-12-001] This may be attributed to uncontrolled hyperglycemia, which is associated with many serious complications such as renal failure and cardiovascular disorders.[@b2-dmso-12-001]

Glycemic control is necessary to reduce morbidity and mortality of DM through the prevention and/or delay of these complications.[@b7-dmso-12-001] Optimum glycemic control can be achieved only when the patients are adherent to self-management behaviors such as healthy diet, physical activity, monitoring of blood glucose, taking medications, reducing the risk factors, ability to resolve diabetes problems, and healthy coping.[@b7-dmso-12-001]--[@b11-dmso-12-001] Therefore, the American Diabetes Association announced that each diabetic patient should participate in diabetes self-management educational (DSME) program. Unfortunately, DSME programs are lacking in Iraq,[@b12-dmso-12-001] and it is impractical to directly adopt a validated DSME program[@b13-dmso-12-001]--[@b15-dmso-12-001] because they were already validated in communities with different health beliefs and cultures from Iraqi patients.[@b16-dmso-12-001] Hence, the development of culturally specific DSME program is mandatory. The first step in developing such a program is to know specifically the self-management behaviors among Iraqi patients. Therefore, the present study aims to understand in depth the DM self-management knowledge, the behaviors, and barriers among Iraqi T2DM patients, in addition to understanding their opinions and views toward the DSME program.

Materials and methods
=====================

Study design
------------

A qualitative study with face-to-face individual-based semi-structured interview was performed with type 2 diabetic patients to get in-depth understanding of the knowledge of Iraqi patients regarding diabetes, its complications, and diabetes self-management, besides exploring patients' self-management behaviors and their views and opinions toward DSME programs.

The questions of the interview guide were open ended, and probes for each question were also used as necessary to elicit further comments. The interview guide was developed by reviewing relevant literatures and validated by a group of experts in the field of diabetes management.[@b17-dmso-12-001],[@b18-dmso-12-001]

Setting and patient recruitment method
--------------------------------------

This study was conducted at the National Diabetes Center, Baghdad, Iraq. The National Diabetes Center is the only center in Baghdad that provides diabetic patients with education on insulin self-injection techniques. A follow-up appointment with a clinician, in addition to the low-cost services such as affordability of medications and laboratory tests once every 3--5 months, is commonly provided by this center for every registered diabetic patient. The study protocol was ethically approved by the local research ethics committee of the National Diabetes Center, Baghdad, Iraq. Verbal informed consent was approved by the research ethics committee of the National Diabetes Center; verbal informed consent was obtained from all participants. This study was conducted in accordance with the Declaration of Helsinki.

The study sample includes patients previously diagnosed with T2DM who attended and registered at the National Diabetes Center for routine care and follow-up. The patients were enrolled in this 2-month study in September 2017. The inclusion criteria were adults diagnosed with T2DM for at least 1 year, with a laboratory data confirming their uncontrolled hyperglycemia (HbA1c \>7%) despite being treated with anti-diabetic medication for at least 3 months.

Patients with impaired physical/mental condition were excluded. As the aim of this study was to describe patients' self-management practices, newly diagnosed patients were not included in this study.

A combination of purposive and convenience strategies was used to enroll the patients in the present study.[@b19-dmso-12-001] The recruitment strategy was based on the patients' age, sex, and educational level. This approach enables the observer to recognize the different forms of self-management practices from different perspectives. The physicians and pharmacists of the diabetes center provide assistance in identifying patients who fulfill the inclusion criteria of the study. We tried to include patients believed to be interactive, open minded, and those who are willing to participate in this study. All patients were informed about the aim of this study, and only patients who provided verbal informed consent were included.

Data collection
---------------

All interviews were conducted by the first author in a diabetes education room within the diabetes center. The interviews were conducted in Arabic, which is the national language of Iraq. All the collected data of the interview were documented using a hard copy method, because most of the participants rejected the audio recording. Each interview consumes approximately 35--70 minutes.

Interviews were conducted until the point of relative saturation with regard to the issues being discussed, the point at which it appeared there was nothing more to be learned.

Initially, all interviews were transcribed verbatim in Arabic and then translated into English for the aim of data presentation. The translated content was coded manually and used for the qualitative data sorting. Codes were given and grouped into categories that were predefined based on the objective of the study. The coding procedure was established by the first author and started by a thorough reading of each interview material.

A thematic content analysis approach was used to categorize the codes thorough several iterations. The thematic areas were patients' knowledge about DM and its complications, self-management knowledge, self-management behaviors, and patients' views and opinions toward the DSME program.

Results
=======

A total of 25 in-depth interviews were conducted with T2DM patients. Twelve of the participants were males and 13 were females. Participants' age ranged from 38 to 73 years. The mean value of disease duration was 8.41 years, and 19 of the participants reported positive family history of T2DM. Five participants were smokers (4 current smokers and 1 was ex-smoker). Regarding the educational status of the participants, 2 of them were PhD qualified, 7 patients have a BSc degree, 2 have a diploma, and 6 patients were secondary school graduates. In addition, 8 patients have primary and intermediate school qualifications. Nine participants were using insulin alone, 9 were using oral anti-diabetics, and 7 were using insulin plus metformin.

All participants were Arabs. Two of the screened patients deny participation in the study. The themes obtained in this study are listed in [Table 1](#t1-dmso-12-001){ref-type="table"}.

DM definition
-------------

Twelve participants defined DM as an elevated blood glucose level. Eleven participants considered diabetes as a serious and fatal disease associated with many dangerous and fatal complications including destruction of all body organs. Three patients recognized diabetes as a chronic disease that need long-term treatment for the rest of their life. Meanwhile, two patients considered diabetes as a psychological disorder and the fluctuation of blood glucose levels are mostly related to uncontrolled mood. "Simply diabetes mellitus is an elevation in blood glucose level. \[Female, 50 years old\]Diabetes is similar to cancer because it can destroy all body organs. \[Male, 68 years old\]Me and diabetes are friends and we will live together until death. (Male, 60 years old).Diabetes is a psychological disorder since my blood glucose level is uncontrolled during stress and anxiety. \[Female, 59 years old\]."

Hyperglycemic symptoms and causes
---------------------------------

Four participants did not experience any remarkable symptoms of hyperglycemia, while 21 participants demonstrated the symptoms of hyperglycemia; of them 4 participants suffer from only one symptom, whereas the others suffer from at least 2 symptoms. The most commonly experienced symptoms by the participants were polyuria (n=12), polydipsia (n=12), headache (n=7), weakness (n=4), dizziness (n=4), desire to eat (n=2), and tachycardia (n=1). "I feel dryness in my lips and unusual increase in urination only if my blood glucose exceeds 400 mg/dL. \[Male, 64 years old\]I don't have any symptoms for hyperglycemia, I know by chance during laboratory testing. \[Male, 65 years old\]"

Hyperglycemia occurs as a result of non-adherence to a healthy diet (n=21 participants) such as eating larger meals (n=10), eating sweets (n=7), eating excess of carbohydrates in a meal (n=7), or eating large fatty meals (n=1). Other causes of hyperglycemia among study participants include stress (n=15), non-adherence to timing or dose of medication (n=3), infections (n=1), use of steroids (n=1), and being less active (n=1). "My blood glucose level increased when I eat larger meals and when I go to sleep without any exercise. \[Male, 64 years old\]My blood glucose level increased when I eat Pacha (Iraqi fatty meal) and if I eat large amounts of Datli (A type of Iraqi sweets). \[Female, 59 years old\]My blood glucose level increased if I'm too late to take my insulin. \[Male, 52 years old\]"

Regarding the management of hyperglycemia, all participants did not seek medical advice even when the hyperglycemia persisted for more than 3 days; instead, most participants (n=10) increased the dose of their medication as a response to the state of hyperglycemia (six participants using insulin and four participants using oral anti-diabetics). "If my blood glucose level exceeds 400 mg/dl I will take additional 20 units of insulin. \[Female, 57 years old\]If my blood glucose increased I take additional dose of my insulin (Mixtard®), I adjust the dose according to my opinion at that moment \[Male, 48 years old\].When blood glucose level rises, I take an additional tablet of metformin (Glucophage®). \[Male, 60 years old\]."

For the treatment of hyperglycemia, 5 participants mentioned that they reduced the size of their meals, 3 participants stopped eating sweets, 2 participants decided to do exercise, two participants just adhered to take their regular medications, 4 participants just increased drinking of water, and 2 participants did nothing. "I usually reduce the size of my meal and stop eating sweets for few days, when my blood glucose level is high. \[Female, 59 years old\].I don't do anything when I feel hyperglycemic symptoms. \[Male, 68 years old\]."

Diabetes complications
----------------------

All participants were able to mention at least 2 diabetic complications. The mentioned complications included heart disease, stroke, visual problems, neuropathy, renal failure, sexual dysfunction (erectile dysfunction), and diabetic foot problems.

Nineteen participants experienced at least one of the diabetic complications, most commonly neuropathy (n=9), sexual dysfunction (n=4), retinopathy (n=3), stroke (n=3), angina (n=2), and diabetic foot (n=1), while 6 participants did not suffer from any DM-related complications.

All participants agreed that uncontrolled hyperglycemia for long periods can predispose to diabetic complications. "Long period of uncontrolled hyperglycemia can cause damage in retina, nerves, and kidneys. \[Female, 50 years old\]I used to eat non healthy diet, which don't let me to control my blood glucose level and thus I got stroke, angina and sexual dysfunction. \[Male, 64 years old\]"

Only 2 participants recognized that uncontrolled hypertension along with hyperglycemia can cause macrovascular complications such as angina and stroke. "I think that elevated blood pressure and blood glucose level make me suffer from a heart problem. \[Male, 68 years old\]"

Meanwhile, only one participant mentioned that smoking is a risk factor for cardiovascular disease among diabetic patients. "I have got a heart problem not only because of uncontrolled blood glucose level, but also because I'm a heavy smoker. \[Male, 64 years old\]"

The most frightening diabetes-related complications for the participants were retinopathy (n=8), nephropathy (n=7), foot amputation (n=3), stroke (n=2), cardiovascular diseases (n=2), sexual dysfunction (n=1), and liver diseases (n=1). "The worst thing according to me is to lose vision. \[Female, 50 years old\]Surely renal failure is the worst thing. \[Female, 65 years old\]Stroke is the worst complication, look on me, I can't walk steadily and my mouth is skewed. \[Male, 62 years old\]"

Diabetes self-management
------------------------

Most of the participants recognized that healthy diet (n=25), physical activity (n=24), regular use of anti-diabetic medications (n=20), monitoring of blood glucose (n=19), regular physician visits (n=14), daily foot care (n=12), and healthy coping with stress (n=11) are essential components of the diabetes self-management practices that can help in controlling blood glucose level and prevent diabetes-related complications ([Table 2](#t2-dmso-12-001){ref-type="table"}).

Healthy eating knowledge and practice
-------------------------------------

Most of the enrolled participants (n=24) recognized that they should decrease their carbohydrate intake through the reduction of the consumed amount of rice (n=9), fruits (n=8), bread (n=7), and/or avoidance (maximum reduction) of sweets and sugar consumption (n=16). Moreover, 10 participants mentioned that fat consumption should be reduced through the consumption of white meat instead of red type, in addition to the consumption of grilled or boiled food instead of fried foods. Meanwhile, 7 participants mentioned that they should increase vegetable intake. Two participants thought that acidic foods, such as lemon, are useful to lower their blood glucose level. One participant mentioned that walnut is useful to reduce blood glucose level. In addition, only 1 participant mentioned that he should eat food at consistent time to avoid the fluctuations in blood glucose level. None of the participants mentioned the importance of consuming consistent amount of food (especially carbohydrates). In addition, none of the participants had an idea about the DM meal planning ([Table 3](#t3-dmso-12-001){ref-type="table"}). "One should consume moderate amounts of carbohydrate, for example 2 pieces of fruit per day and 6--8 tablespoon of rice in each meal, besides increasing vegetable intake and avoiding red meat and fried foods such fried potato. \[Female, 57 years old\]To ensure best glycemic control, the diabetic patient must chew food well and increase consumption of lemon, since acidic food will lower blood pressure and thus blood glucose level will be lowered. \[Male, 65 years old\]One should increase consumption of walnut because it is effective to lower blood glucose level. \[Female, 59 years old\]Reduction of starches such as rice, potato and bread, besides avoidance of sweets such as Baklawa (type of Iraqi sweets) and table sugar are necessary for controlling blood glucose level. \[Male, 60 years old\]"

The source of information about healthy diet to the participants was mainly from physician consultation (n=8), Internet sites (n=5), other patients (n=4), citations of medical literatures (n=3), TV programs (n=2), and a consultation from a pharmacist (n=1), whereas two participants mentioned that they collected information from their experience with the disease.

Concerning the adherence to the healthy diet, 5 participants were totally adherent to a healthy food program, whereas 7 participants were adherent for at least 3 days of the week. Thirteen participants were totally non-adherent to healthy eating habits. "I always follow my physician instruction while eating. \[Female, 56 years old\]I eat food that will not affect blood glucose level for \~3--4 days/week. \[Male, 64 years old\]I'm used to eat sweets and fatty foods all days of the week. \[Male, 68 years old\]"

The reported barriers for non-adherence to the healthy eating include personal sweet preference (n=8), feeling hungry (n=5), eating outside home (n=5), family meal preparation habits and taking meals with the family (n=4), temptation by a friend (n=3), stress of life (n=3), teeth loss (n=1), high cost of the healthy foods (n=2), and lacking of disease symptoms (n=1), and only 1 participant mentioned that there is no barriers for consuming a healthy diet ([Table 3](#t3-dmso-12-001){ref-type="table"}). "I can't eat healthy foods when I go to my work since all types of food available in the cafeteria are non-healthy such as chocolates, non-diet juices, fried chicken and potato. \[Male, 48 years old\]I feel hungry all the time, so I can't eat small food portions. \[Male, 62 years old\]I can't resist sweets when I see them in front of me. \[Female, 59 years old\]Vegetables are useful but I can't eat them since I lost most of my teeth, so I prefer to eat creamy cheese, whole egg, fruits, rice and summon (type of Iraqi soft bread). \[Male, 68 years old\]"

However, 12 participants agreed with the family role to help them complying with eating a healthy food through preparing special foods, or at least reminding the patient to avoid non-healthy foods. One participant mentioned that the increase in body weight alarms her to adhere to healthy eating patterns. "I usually eat meals similar to what my family eats. However, my blood glucose level is lowered when my wife cooks special meals for me. \[Male, 60 years old\]"

Exercise, knowledge, and practices
----------------------------------

Twenty-four participants know that regular daily walking is useful to control blood glucose level, but only 3 participants mentioned that walking must be brisk to be more useful; meanwhile, only 4 participants mentioned that walking should be at least 30 minutes per day. On the other hand, 4 participants also mentioned that Swedish exercise can be useful for diabetic patients. One participant considered gardening as a useful and sufficient type of physical activity for the diabetic patient, and another one considered cooking and cleaning the house is a sufficient exercise for the diabetic patient ([Table 4](#t4-dmso-12-001){ref-type="table"}). None of the participants mentioned other types of aerobic exercises such as cycling, swimming, and tennis, and none mentioned resistant exercise as examples of useful exercise. "Walking to be useful, it must brisk for at least 30 minutes per day. \[Male, 48 years old\]I'm always in move inside my house, I cook food by myself, clean the house and sometimes go upstairs, this is a strong exercise that can lower my blood glucose level. \[Female, 40 years old\]"

The participants of this study mentioned that they get information about the type and duration of exercise mainly from the Internet (n=4), physician (n=3), pharmacist (n=2), other patients (n=3), and/or TV programs (n=2). Meanwhile, eleven participants mentioned that none discussed with them such information. Fifteen participants do exercise through walking; however, only 6 of them walk daily, 6 participants walk 3--4 days/week, and the last 3 participants walk 1--2 times/week. On the other hand, 10 participants denied doing any type of physical activity. "I go (by walking) to pray at the mosque two times daily. \[Male, 54 years old\]Although walking is useful but I don't like to go outside home. \[Female, 65 years old\]"

Seven participants said that walking with someone else (a family member or friend) increase their desire to walk daily. "I walk with my friends' everyday. \[Male, 60 years old\]"

The enrolled participants also mentioned many barriers to physical activity ([Table 4](#t4-dmso-12-001){ref-type="table"}) including patient-related factors such as suffering from physical pain due to a disc prolapse, osteoarthritis, or neuropathy (n=9); presence of comorbid diseases such as angina and vertigo (n=3), feeling tired (n=2), stress of life (n=2), and busy work schedule (n=2); and environmental factors such as hot weather (n=4), dirty roads (n=1), absence of nearby malls (n=1), and absence of sport centers (n=1). "I can't walk because I have a disc prolapse. My rheumatologist told me to avoid any physical activity. \[Male, 73 years old\]I don't like to walk in such dirty road besides absence of any nearby shopping malls. \[Female, 65 years old\]I don't walk because I'm afraid it is bad for my heart health since I did open heart surgery. \[Male, 64 years old\]"

Medications taking knowledge and practice
-----------------------------------------

Only 14 participants know the correct time to take their anti-diabetic medication (7 were on insulin and 7 using tablets); however, 2 participants (using insulin) do not take their medication 1/2 hour before meal because they feel hungry ([Table 5](#t5-dmso-12-001){ref-type="table"}).

Most of the participants were educated about the time of using their medications by a physician (n=15), pharmacist (n=3), diabetes educator (n=2), and from other patients (n=5). "My pharmacist told me to inject insulin 1/2 hour before a meal but I usually inject it and eat because I can't wait to eat. \[Female, 50 years old\]I usually take metformin (Glucophage ®) tablets with meals according to physician instructions. \[Male, 54 years old\]My sister, a diabetic patient, told me to take glibenclamide (Daonil®) tablets before meals to work properly and I do as she told me. \[Male, 63 years old\]I take my insulin injection after meals because if I inject it before meals hypoglycemia may occur. \[Male, 65 years old\]"

All of the 16 participants who use insulin were educated about insulin injection technique, 9 of them by a physician, 2 by a pharmacist, 2 by a diabetes educator, 2 by other patients, and only 1 by a nurse. However, only 14 participants know the need to rotate the injection site of insulin; meanwhile, 2 participants did not rotate the site of injection regularly because they were used to inject at just one site. Most participants prefer to inject insulin in their arms (n=7) or thigh (n=2), while only 5 participants inject insulin using all possible sites (thigh, abdomen, and arm). "I usually inject insulin into my arm, I'm afraid from injecting insulin into other body sites. \[Male, 48 years old\]I rotate my insulin injection between arm, thigh and abdomen. \[Male, 60 years old\]"

Fourteen participants (9 on insulin and 5 on tablets) are totally adherent to their medication in regard to the dose and time, while other 11 participants did not adhere to their medication through neglecting the medication dose (n=8; 4 of them on insulin and 4 on tablets), changing (increase or decrease) the medication dose (n=3; all on insulin), and/or changing the time of taking their medication (n=3). "I usually take my medication as prescribed by my physician because I will die if I don't take it. \[Female, 56 years old\]I take metformin tablet only if feel hyperglycemic symptoms such as thirst and frequent urination. \[Female, 40 years old\]I use a lower insulin dose if my blood glucose level was good, 160 mg/dl. \[Male, 64 years old\]When my blood glucose level is less than 100, I take my insulin injection after a meal. \[Male, 52 years old\]"

The barriers for adherence of the participants to their anti-diabetic medications ([Table 5](#t5-dmso-12-001){ref-type="table"}) include forgetfulness (n=7; 4 on insulin and 3 on tablets), absence of hyperglycemic symptoms (n=6; three on both insulin and tablets), high cost of medications (n=2; one on both insulin and tablets), fear from hypoglycemia (n=2; all on insulin), being outside home (n=2 on insulin), pain during injecting insulin (n=2), and increase in body weight (n=1 on insulin), while 3 participants did not mention any barrier to medication adherence. "I don't inject my night dose of insulin because I fear from mid night hypoglycemia. \[Female, 50 years old\]I can't take my insulin with me when I go outside my home, since I don't have a refrigerator in my car and I'm afraid that insulin will be damaged when exposed to extreme temperatures during the travel. \[Male, 60 years old\]"

Most of the participants agreed that family members can help to remind them to take medication at the specified time. "My wife usually reminds me to take insulin before meals. \[Male, 73 years old\]"

The knowledge and practice of monitoring blood glucose
------------------------------------------------------

Although most of the participants (n=23; 16 on insulin and seven on tablets) declared that they have at least one glucometer, but only 22 (16 on insulin and 6 on tablets) of them know how to use the glucometer to monitor their blood glucose levels ([Table 6](#t6-dmso-12-001){ref-type="table"}). The participants were educated about the method for testing blood glucose by other patients (n=8), reading the glucometer manual (n=6), a pharmacist (n=5), laboratory technician (n=2), or by the physician (n=2). "I read my apparatus manual, it was easy, and then I became expert in testing my blood glucose level. \[Male, 48 years old\]When I bought the glucometer from the pharmacy, the pharmacist educates me how to operate it. \[Male, 65 years old\]My husband was a diabetic patient he told me how to test blood glucose level by his glucometer. \[Female, 56 years old\]"

Eight participants (4 on insulin and 4 on tablets) did not measure their blood glucose levels for more than 6 months. Some of the participants (n=12, ten on insulin and two on tablets) mentioned that they measure their blood glucose levels regularly at least once weekly (n=1, on tablets), twice weekly (n=1, on insulin), 3--4 times/week (n=5, all on insulin), twice daily (n=3, two on insulin and one on tablets), and three times daily (n=2, all on insulin). On the other hand, 5 participants (3 on insulin and 2 on tablets) mentioned that they measure their blood glucose levels irregularly, of whom 4 (2 on insulin and 2 on tablets) of them measure their blood glucose levels only when they develop hyperglycemic symptoms and 1 participant (on tablets) usually measure blood glucose level after eating large meals. Fourteen participants declared that they measure their blood glucose levels in the fasting state; only 3 participants measure their blood glucose levels in both fasting and postprandial states, while 1 participant measure blood glucose level in both fasting and pre-prandial states and last participant measure blood glucose level at non-specified times (random blood glucose test; [Table 6](#t6-dmso-12-001){ref-type="table"}). "I measure my blood glucose level twice weekly; I usually do one of these measurements before breakfast and the other one 2--3 hours after a meal. \[Male, 48 years old\]I test my blood glucose level only if I eat large meals. \[Female, 60 years old\]I test my blood glucose level if I feel dizzy. \[Female, 57 years old\]"

The reported barriers to regular blood glucose testing ([Table 6](#t6-dmso-12-001){ref-type="table"}) include the absence of hyperglycemic symptoms (n=6), cost of strips (n=6), unavailability of glucometer (n=2), stress from test results (n=5), pain of the skin puncture (n=4), and negligence (n=3), while two participants mentioned that there are no barriers to testing. "I don't test regularly because in every test I become stressed. \[Female, 62 years old\]"

Moreover, the enrolled participants recognized that the availability of free or at least low-cost strips (n=4), availability of glucometer without need to puncturing the skin (n=3), and support from a family members (n=3) are helpful in doing regular glucose testing. "If the diabetes center provides us with free testing strips, I will do glucose test daily. \[Female, 56 years old\]"

Knowledge and practice about healthy coping with stress
-------------------------------------------------------

Twelve participants considered that diabetes is a source of stress for them. Other participants (n=13) denied any stressful effect of diabetes on their life. "Diabetes destroyed my life and make me stressed because I can't eat sweets and perform sexual activities; besides that, diabetes make me fear from death since my father died when he was 50 years old due to renal failure that resulted from his uncontrolled diabetes. \[Male, 65 years old\]"

Twenty-three of the participants realized that stress increases blood glucose level; however, the majority of them (n=14) know that through experiencing hyperglycemic symptoms, while the others (n=9) know that through blood glucose testing. "When I'm stressed my blood glucose level may reach 450--480 mg/dL. \[Female, 57 years old\]When I'm stressed I know that my blood glucose level is elevated because I go to the toilet every 5 minutes. \[Male, 68 years old\]"

None of the participants was educated about the effect of stress on the blood glucose level and about the methods to cope with stress. Most of the patients cope with stress through social deprivation (n=9), praying (n=5), sleeping (n=2), eating (n=2), hobbies (n=2), watching TV (n=1), going outside home (n=2), smoking (n=1), and doing exercise (n=1; [Table 7](#t7-dmso-12-001){ref-type="table"}). "During stress, I prefer to eat sweets. \[Male, 68 years old\]During stress, I usually scream and go to my room to stay alone there. \[Female, 69 years old\]During stress, I prefer to eat sweets. \[Male, 68 years old\]"

All the participants (n=25) considered their lack of knowledge about the importance of doing exercise as a barrier to cope with stress effectively. On the other hand, 5 participants mentioned the weakness during stress as an additional barrier for doing exercise to cope with stress ([Table 7](#t7-dmso-12-001){ref-type="table"}). "To relief stress, no one told me what to do. \[Male, 64 years old\]Oh, during stress, I feel so tired and just want to go to sleep. \[Female, 50 years old\]"

Moreover, 7 participants considered a major role of family members to lower the burden of stress. Other participants (n=18) mentioned that nothing can help them to relieve stress. "When I become stressed my wife asked me to be calm to avoid getting stroke. \[Male, 62 years old\]"

Knowledge and practice to reduce diabetes risks
-----------------------------------------------

To reduce the risk of diabetes complications, all participants agreed about the importance of controlling blood glucose level; 2 participants considered controlling blood pressure is necessary, and one participant considered quitting smoking is necessary ([Table 8](#t8-dmso-12-001){ref-type="table"}). None of the participant mentioned the effect of controlling plasma lipids to reduce diabetes risks. "To reduce negative effects of diabetes on heart one should control not only blood glucose level but also blood pressure. \[Male, 68 years old\]To reduce risk of eye damage, one should keep blood glucose at low levels. \[Male, 48 years old\]One should stop smoking and control his blood glucose level to avoid getting angina. \[Male, 64 years old\]"

Regarding regular physician visits, 14 participants thought that a regular physician (endocrinologist) visit is necessary to prevent or at least to detect diabetes complications earlier ([Table 8](#t8-dmso-12-001){ref-type="table"}).

Twelve participants visit a physician (endocrinologist or cardiologist) regularly every 3--5 months; 6 participants do so only when they suffer from health problems and seven participants visit their physician irregularly (at least once a year).

All participants consulted their dentist only if they have toothache. Three participants visited the ophthalmologist once a year, 3 participants visited an ophthalmologist during vision problems, and 19 participants never visited an ophthalmologist during their life. "I visit the national diabetes center every 3--5 months according to the follow up date given to me by my physician, I check my eyes (retina) with ophthalmologist at least once a year, but I never go to the dentist unless I have a toothache. \[Male, 48 years old\]"

The reported barriers to regular endocrinologist visits ([Table 8](#t8-dmso-12-001){ref-type="table"}) include the costs of physician appointments (n=10), absence of the hyperglycemic symptoms (n=6), negative attitude toward physicians (n=5), busy schedule (n=4), fear from detecting any diabetic complication (n=2), travel abroad (n=1), physician waiting time (n=1), and also environmental factors (n=2) such as hot weather and dangerous roads. "I don't visit physician regularly because a high cost for consulting a physician. \[Female, 59 years old\]I don't trust physicians so I never go to them for checkups because the knowledgeable Iraqi physicians go outside Iraq. \[Male, 68 years old\]"

Regarding foot care, although all the participants agreed about diabetes as a cause behind the delay in foot wound healing, the increased risk of gangrene, and the possibility of limb amputation, only 3 participants mentioned that they were educated how to do foot care by their physician and 3 participants know that by reading the medical brochures. Meanwhile, only 5 of them had a good knowledge about how to do foot care such as cleaning foot with mild soap solution, drying foot with focus on the area between toes, applying creams to the heels to prevent skin cracking, daily inspecting foot for sores and injuries, avoid walking bare foot, and wearing cotton socks and non-tight shoes. "I usually wash my feet with soap and water once daily and drying them with great focus on area between toes to avoid fungal infections, I inspect my feet to detect any injury as soon as possible, I apply Vaseline® to my heels daily at night, and I usually try to buy and use non tight shoes and cotton socks. \[Male, 48 years old\]"

Moreover, 12 participants considered the daily foot care necessary to prevent diabetic foot problems and amputation, but only 4 participants performed foot care regularly and in an accurate manner.

The barriers to do daily foot care include lack of the required knowledge for daily foot care in the absence of foot injury or skin cracking (n=15), lack of knowledge about the method of foot care (n=5), travel abroad (n=2), negligence (n=2), and backache (n=1; [Table 8](#t8-dmso-12-001){ref-type="table"}). "I don't know how to prevent foot problems. \[Female, 38 years old\]I can't inspect my foot because of my back pain. \[Male, 60 years old\]"

Knowledge and practice about resolving diabetes problems
--------------------------------------------------------

The most common problems that are faced by diabetic patients in their life include hypoglycemia and fluctuated blood glucose levels during sick days ([Table 9](#t9-dmso-12-001){ref-type="table"}). In this regard, 23 participants suffered from at least one hypoglycemic attack during their life. The reported symptoms of hypoglycemia include tremor (n=12), dizziness (n=7), sweating (n=6), hungry (n=7), blurred vision (n=1), headache (n=2), weakness (n=6), and coma (n=2). "When my blood glucose level is low, I feel sweaty, hungry (even more hungry than when I fast Ramadan), dizzy and unable to stand. \[Female, 62 years old\]"

The main causes of hypoglycemia reported by the participants were not eating or eating less while taking the same dose of their anti-diabetic medications (n=10), delay in the time of the meal (n=3), wrong dose of insulin (n=3), doing exercise (n=4), taking glibenclamide with other medications (insulin or metformin; n=2), eating rocca (n=1), and none know the cause of hypoglycemia. "My blood glucose level will be lowered if I take my glibenclamide (Daonil®) tablet with insulin injection. \[Male, 55 years old\]Sometimes I eat smaller dinner meals and inject myself same insulin dose, then I awake up at midnight sweaty and hungry. \[Male, 52 years old\]"

Despite the serious nature of hypoglycemia, 8 participants were not given any information about the management of hypoglycemia. 17 participants have got some information to treat hypoglycemia: 10 of them got this knowledge from other patients, 3 from a physician, 2 from a pharmacist, and 2 from the websites. Meanwhile, only 5 participants managed their hypoglycemia by carbohydrate consumption after checking their blood glucose levels, whereas 18 participants consumed carbohydrates without checking their blood glucose levels. Only 2 participants consume 1/2 a cup of fruit juice for treating hypoglycemia, whereas 13 participants consumed large amounts of carbohydrates to manage hypoglycemia, such as a full glass of soft drink with biscuits and baklava; on the other hand, 5 participants consumed one to two small chocolates, 1 participant ate a small piece of fruit, 1 consumed salt and onion, and the last one waited until the time of the next meal, then ate a larger meal to manage hypoglycemia. None of the participant measured blood glucose level after the management of hypoglycemia. "Whenever I feel hungry with tremor in my hand, I go to the refrigerator and eat all sweet that are available inside it without measuring blood glucose level, because I heard from other patients that sweets are necessary to correct low blood glucose level. \[Male, 60 years old\]When I feel weakness and sweating, I check my blood glucose level if it is low for example 60 mg/dL or less, I drink a large can of Pepsi cola and eat some biscuits then I feel strong again, after I feel well I don't test my blood again. \[Female, 50 years old\]"

The most important barriers to self-manage hypoglycemia through the consumption of 15--20 g of glucose ([Table 9](#t9-dmso-12-001){ref-type="table"}) include the lack of knowledge about the correct amount of glucose (n=24), fear from hypoglycemia more than hyperglycemia (n=7), fear from hyperglycemia (n=1), and being outside home during the hypoglycemic attack (n=2), while three participants mentioned that there were no barriers. "I don't have any idea about the correct amount of sugars that one should consume to correct low blood glucose level. \[Female, 60 years old\]I eat 1 small chocolate only as my physician told me to correct hypoglycemia and not to get elevation in my blood glucose level. \[Male, 55 years old\]"

Although it is well known that many illnesses, especially infections, affect negatively the blood glucose level, but 20 participants mentioned that they do not realize any effect of an illness on their blood glucose level and only 5 participants know that an illness can elevate blood glucose level; 4 participants already have this knowledge because they suffer from severe hyperglycemic symptoms during an illness and 1 participant knows this fact after checking his blood glucose level. All the participants were not educated about the treatment of diabetes during sick days ([Table 9](#t9-dmso-12-001){ref-type="table"}), and only 2 participants mentioned that they read about that topic in the Internet pages. Regarding blood glucose testing during sick days, 15 participants mentioned that they do not perform any glucose test, while 8 participants do the test according to their usual schedule and only 2 participants increase the number of tests during sick days. "Is there any effect of infections on my blood glucose level? I don't think so. \[Male, 64 years old\]During illness I can't withstand myself, so I don't test my blood glucose. \[Female, 65 years old\]During illness, I usually increase testing of blood glucose level to be on safe side. \[Female, 50 years old\]"

Regarding the use of anti-diabetic medications during sick days, 14 participants were totally adherent to the same dose of their anti-diabetic medication. 9 participants were already non-adherent to their treatment before and during illness, and 1 participant mentioned an intentional dose reduction during an illness. "During illness such as flu, I take a lower dose of insulin because I don't eat as usual since my appetite is low. \[Female, 57 years old\]During illness, I continue to take same dose of my medications, even when eat just soups. \[Male, 48 years old\]"

Moreover, 1 participant consults a physician and 3 consult a pharmacist before using any additional treatment during an illness, since they fear from drug--drug interaction and from the effect of some medications on their blood glucose level. "Before I purchase any medication from a pharmacy I told the pharmacist I have diabetes and asked him not to give me syrups for treatment since they are sweet. \[Male, 55 years old\]"

Perspectives toward DSME program
--------------------------------

Most of the participants (n=18) have positive attitude, 2 participants have negative attitude, and 5 had neutral (thought it can benefit only newly diagnosed diabetic patients) attitude toward DSME programs ([Table 10](#t10-dmso-12-001){ref-type="table"}). "I think that any educational program about diabetes will improve my knowledge and help me in controlling diabetes. \[Male, 48 years old\]I tried to attend many educational lectures but I can't get benefit from any. \[Male, 73 years old\]Surely educational programs can improve the knowledge of diabetic patients especially those who are newly diagnosed. Meanwhile such programs are not beneficial for patients with a long history of diabetes (like me) because they already have a good knowledge about diabetes. \[Female, 59 years old\]"

Regarding the educational needs of the participants, the majority (n=14) of participants mentioned that they are in need for more information about healthy eating (ie, the amount of food that the diabetic patient must eat in each meal, foods that do not affect on the blood glucose level, and foods with possible glucose-lowering effects), insulin therapy (n=7; ie, insulin injecting technique, storage of insulin, and calculation of correcting insulin dose), exercise (n=4; ie, the type and duration of beneficial exercises and the methods to reduce the risk of exercise-induced hypoglycemia), blood glucose monitoring (n=3; ie, testing glucometer accuracy and the targets of blood glucose level), coping with stress (n=3), and management of diabetes during sick days (n=1; [Table 10](#t10-dmso-12-001){ref-type="table"}). "If an educational program established I will join it if it will discuss information about food intake and how much one should eat in each meal. \[Male, 64 years old\]I wish there is a DSME program that focus on educating us how to inject insulin with less pain. \[Female, 65 years old\]"

Ten participants preferred face-to-face educational sessions. Seven participants preferred reading brochures to get the required information, while 6 preferred the Internet to get the information and only 2 participants preferred to get the information through watching TV programs ([Table 10](#t10-dmso-12-001){ref-type="table"}). "If you make an educational site on Facebook to educate us it will be great. \[Male, 65 years old\]It is best for me to discuss information with a pharmacist or physician as we discuss now to learn about permissible amount of food in each meal. \[Male, 64 years old\]"

The reported barriers to join the educational program ([Table 10](#t10-dmso-12-001){ref-type="table"}) include patient-related factors such as busy schedule (n=4), lack of health (n=2), cost of transportation (n=2), lack of trust in its benefit (n=2), and environmental factors such as the traffic (n=4), dangerous situations (n=2), and hot weather (n=3). However, six participants mentioned that there were no barriers for joining the DSME program. "I can't join a program if this means additional visits to diabetes center other than my follow up visits because you know hot weather and dangerous situation in Baghdad. \[Female, 50 years old\]"

Discussion
==========

In this study, most of the participants were able to define diabetes correctly as a chronic serious disease associated with an elevation in blood glucose level, while few of them defined diabetes as a psychological disorder. Similar finding was reported by a study conducted in Iran, in which most patients define diabetes as a serious disease that can damage the body organs, while others link diabetes to emotional conflicts.[@b20-dmso-12-001] Although hyperglycemic symptoms are diverse, most of the participants in this study mentioned polyuria and polydipsia as major symptoms of hyperglycemia; a similar finding was reported by another study conducted in Scotland.[@b21-dmso-12-001] The most striking finding in this regard was the inability of some participants to mention (did not know) any hyperglycemic symptoms as they experienced no symptoms of hyperglycemia despite their uncontrolled blood glucose levels; this could be explained in that those participants may have silent hyperglycemia because of their long history of uncontrolled blood glucose,[@b22-dmso-12-001] and on the other hand, they did not receive any education about diabetes and its symptoms.

In this study, most participants declared that the lack of adherence to healthy eating patterns can result in hyperglycemia, which is in tune with a similar finding reported by Brod et al when studying the main cause of postprandial hyperglycemia.[@b23-dmso-12-001] On the other hand, a large proportion of participants linked hyperglycemia with stress due to stressful life represented by lack of clean water and electricity besides the political instability in Iraq.

Most of the participants mentioned that they usually increase the dose of their anti-diabetic medication at their next meal when hyperglycemia occurs. Although the use of correcting insulin dose is a common practice among diabetic patients all over the world,[@b23-dmso-12-001] the difference to the current scenario is that Iraqi patients performed this practice without any previous knowledge about the method of calculating the correcting insulin dose. Therefore, all diabetic patients on insulin therapy should be educated about the calculation of correcting insulin doses. On the other hand, some of the participants preferred to eat less/more carefully at their next meal when hyperglycemia occurs, although this practice seems to be more safe than arbitrary increase in the anti-diabetic medication dose, but usually participants do so for a short period of time and then return back to their old eating habits; therefore, reinforcement to such practices is necessary to prevent relapsing.

In this study, most of the participants (36%) suffer from diabetes complications especially neuropathy, while neuropathy was present among 13% of Indian patients;[@b24-dmso-12-001] however, this difference may be attributed to that the Indian study involved only newly diagnosed diabetic patients in contrast to the current study, which only involved patients with a relatively long history of diabetes.

Most of the participants considered blindness and renal failure as the most frightening diabetes complications, and few of them consider macrovascular complications such as stroke or heart attack as the most dangerous complications, which agreed with that reported in many other studies.[@b25-dmso-12-001],[@b26-dmso-12-001]

All the participants of the present study declared that only uncontrolled hyperglycemia is a risk factor for diabetes complications, but only few of them had an idea that smoking, uncontrolled hypertension, and dyslipidemia are additional risk factors, especially for diabetes macrovascular complications;[@b27-dmso-12-001] this may be attributed to most of the participants who had no history of macrovascular complications, in tune with another study that found a poor knowledge about the cause and risk factors of foot ulcers among diabetic patients with no history of this complication.[@b28-dmso-12-001]

This present study showed that the participants have at least some awareness toward the importance of self-management behaviors to control diabetes and prevent its complications, where all participants considered healthy diet as the most important aspect of the self-management behaviors during management of diabetes, because the effect of excessive eating is directly prominent on blood glucose level. Similar result was obtained among Ethiopian patients who also considered diet as an essential part of diabetes self-management.[@b18-dmso-12-001]

The present study found that most participants rarely practiced the required daily diabetes self-management protocols; this may be due to their limited knowledge about diabetes self-management practices,[@b29-dmso-12-001] which may be attributed to the unavailability of educational programs for Iraqi diabetic patients,[@b12-dmso-12-001] and thus, most participants received their education about diabetes self-management from other patients or Inter-net sites. Similarly, a diabetes self-management knowledge gap was also common among Nigerian diabetic patients.[@b30-dmso-12-001]

This current study showed that adherence to medication was the most commonly practiced diabetes self-management. A similar finding was reported among Ethiopian patients, which indicated that they are complying with medication adherence more than any of the other parts of the self-management practices.[@b18-dmso-12-001] This could be due to the fact that medication adherence is easier than adherence to other components of self-management, besides the availability of most anti-diabetic medications for free to Iraqi patients in public hospitals and health care centers.[@b31-dmso-12-001]

This study also showed that the main barrier to healthy eating habits was the personal food craving and preference; this craving may result from the need of diabetic patients to change the amount and type of food they eaten.[@b32-dmso-12-001] Additional barrier is related to the Iraqi culture that does not encourage men to participate in food preparation or even to be seen in the kitchen. That means a man with diabetes has to eat anything served to the family. The high cost of healthy food items available for diabetic patients and craving for cultural/traditional food (Fatty food) are among the other barriers to dietary self-management practices, and similar findings were reported by other researchers in Ethiopia and Sub-Saharan Africa.[@b18-dmso-12-001],[@b33-dmso-12-001]

The main barrier for doing physical activity includes both personal (busy schedule and physical pain) and environmental factors (hot weather, dirty roads, and absence of malls), and this may be attributed to the lack of information about the types and duration of beneficial exercises other than walking,[@b18-dmso-12-001] such as spinning bikes and resistant exercise that are more suitable as an indoor activity during hot or rainy weather,[@b34-dmso-12-001],[@b35-dmso-12-001] in addition to swimming which is more suitable for patients with rheumatologic pain.[@b36-dmso-12-001] Although the barriers for adherence to the anti-diabetic medication are mostly patient related such as forgetfulness,[@b37-dmso-12-001]the lack of hyperglycemic symptoms, medication side effects,[@b18-dmso-12-001],[@b38-dmso-12-001] and the cost of medication were also considered. Similar findings were reported in many other studies conducted in both developed and developing countries.[@b37-dmso-12-001],[@b38-dmso-12-001]

On the other hand, the patient-related factors such as absence of hyperglycemic symptoms, stress from test results, pain of the skin puncture, cost of testing, and negligence were also implicated as barriers to regular blood glucose monitoring. Similar barriers were mentioned among Asian diabetic patients who live in Canada. Meanwhile, the practice of glucose monitoring was better among Asian patients compared to Iraqi patients, this may be attributed to the fact that only few Iraqi patients, compared to most Canadian patients, were educated about glucose monitoring by a health care professional.[@b39-dmso-12-001]

In the present study, the barriers for regular physician consultation were mainly patient related such as lack of awareness, cost of appointments, and time constraints; similar findings were found in a study conducted among American patients.[@b40-dmso-12-001] Additional barrier includes negative attitude toward physicians, which is quite unique for Iraqi participants; this may be attributed to the thought that most of the knowledgeable physicians were immigrated outside Iraq.

Moreover, the barriers to daily foot care, coping with stress, self-managing hypoglycemia, and management of diabetes during sick days were mainly attributed to the lack of sufficient knowledge, which showed that only few participants were educated about the seriousness of diabetes complications,[@b18-dmso-12-001],[@b28-dmso-12-001],[@b42-dmso-12-001] and the importance of doing such self-management practices to reduce the risk of these complications. Similarly, the main barrier to diabetes self-management among Ethiopian[@b18-dmso-12-001] and African American diabetic patients was the lack of sufficient knowledge.[@b41-dmso-12-001]

This study found that the majority of participants have positive attitude toward DSME programs; a similar finding was reported in other studies conducted in Malawi[@b43-dmso-12-001] and Brazil.[@b44-dmso-12-001] In addition, most of the participants in this study mentioned that they prefer face-to-face educational sessions, which is in tune with the finding reported by Fan and Sidani; this may be attributed to that face-to-face session, which is the only way to encompass empathic discussions with patients.[@b45-dmso-12-001] Meanwhile, most participants of this study preferred (in need) to receive education about healthy eating habits, especially the amount and type of healthy foods; this educational need may be based on the fact that healthy eating is the most challenging part of diabetes self-management, since it should be done on daily basis and represents the greatest impact on patient's lifestyle. Similarly, the educational needs for Malawian diabetic patients were mainly related to food intake.[@b43-dmso-12-001]

The present study also showed that the barriers to join an educational program are diverse and include patient-related factors such as busy schedule, having comorbid diseases, cost of transportation, and lack of trust in its benefit; similar finding was reported in many other studies.[@b46-dmso-12-001],[@b47-dmso-12-001] The other barriers for joining DSME program were unique for Iraqi patients and include extremely hot weather and the dangerous sectorial violence in Iraq; thus, DSME programs can be accomplished through few comprehensive sessions, while patients visiting health care centers for doing routine checkups.

The major limitations of this study were including a sample from only one diabetes center in Baghdad, besides the small sample size; therefore, a larger study sample from different diabetes centers at different Iraqi governorates is needed to confirm the results of the present study.

Conclusion
==========

Iraqis with T2DM possess poor knowledge and practices of diabetes self-management. Their belief in the importance of diabetes self-management practices represents a motivator for their positive attitude toward participation in face-to-face educational sessions.
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###### 

Study themes

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------
  Theme                                                        Major and minor category
  ------------------------------------------------------------ --------------------------------------------------------------------------------------------------
  1\. General knowledge about diabetes and its complications   1\. What is diabetes?\
                                                                A. Diabetes definition\
                                                               2. Hyperglycemia\
                                                                A. Symptoms\
                                                                B. Causes\
                                                                C. Treatment\
                                                               3. Diabetes complications\
                                                                A. Types\
                                                                B. Causes\
                                                                C. Prevention

  2\. Diabetes self-management                                 1\. Healthy eating\
                                                                A. Knowledge of types and amounts of healthy foods\
                                                                B. Practice of healthy eating\
                                                               2. Being active\
                                                                A. Knowledge of types and duration of beneficial exercise\
                                                                B. Exercise practice\
                                                               3. Monitoring of blood glucose\
                                                                A. Knowledge about frequency and targets for blood glucose testing\
                                                                B. Practice of blood glucose testing\
                                                               4. Medication taking\
                                                                A. Knowledge about how to take medication\
                                                                B. Practice of medication adherence\
                                                               5. Reducing risks\
                                                                A. Knowledge about requirements to reduce risks of diabetes complications\
                                                                B. Practices of daily foot care\
                                                               6. Resolving problems\
                                                                A. Knowledge about managing diabetes during sick days\
                                                                B. Knowledge about hypoglycemia management\
                                                                C. Practice managing hypoglycemia\
                                                               7. Healthy coping with stress\
                                                                A. Knowledge about the effect of stress on blood glucose level and methods to cope with stress\
                                                                B. Practices to cope with stress

  Barriers for DSMP                                            1\. Patient-related factors\
                                                                A. Lack of knowledge\
                                                                B. Lack of awareness\
                                                                C. Cost\
                                                                D. Negligence\
                                                               2. Environmental factors\
                                                                A. Hot weather\
                                                                B. Dangerous situations

  DSME program                                                 1\. Areas that should be covered by program\
                                                                A. Healthy eating\
                                                                B. Being active\
                                                                C. Taking medications\
                                                                D. Healthy coping\
                                                               2. Preferred educational method\
                                                                A. Direct face to face\
                                                                B. In-direct (Remote) education\
                                                               3. Barriers to join DSME program\
                                                                A. Patient-related factors\
                                                                B. Environmental factors
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------

**Abbreviations:** DSME, diabetes self-management educational; DSMP, diabetes self-management practices.

###### 

Attitude and practice of self-management among diabetic patients

  Self-management behavior                 Patients with positive attitude toward the importance of self-management behavior, n (%)   Patients who practice the self-management behavior regularly, n (%)
  ---------------------------------------- ------------------------------------------------------------------------------------------ ---------------------------------------------------------------------
  Healthy eating                           25 (100)                                                                                   5 (20)
  Exercise                                 24 (96)                                                                                    6 (24)
  Taking medications                       20 (80)                                                                                    14 (56)
  Self-monitoring of blood glucose level   19 (76)                                                                                    5 (20)
  Regular physician visit                  14 (56)                                                                                    12 (48)
  Foot care                                12 (48)                                                                                    4 (16)
  Healthy coping with stress               11 (44)                                                                                    8 (32)

###### 

Knowledge and barriers to practice health eating behavior

  ------------------------------------------------------------------------------------------------------------------
  Parameter                                                           Patients, n (%)                     
  ------------------------------------------------------------------- ----------------------------------- ----------
  Knowledge regarding requirements for practicing of healthy eating   Reduction of carbohydrate intake\   24 (96)\
                                                                      Reduction of fat intake\            10 (40)\
                                                                      Increase in vegetable intake\       7 (28)\
                                                                      Eating meal at a consistent time\   1 (4)\
                                                                      Wrong ideas                         3 (12)

  Barriers for healthy eating behavior                                Personal preference for sweets\     8 (32)\
                                                                      Feeling hungry\                     5 (20)\
                                                                      Eating outside home\                5 (20)\
                                                                      Eating same family meals\           4 (16)\
                                                                      Temptation by a friend\             3 (12)\
                                                                      Stress of life\                     3 (12)\
                                                                      Loss of teeth                       1 (4)
  ------------------------------------------------------------------------------------------------------------------

**Note:** Summation of percentages may be more than 100% because some patients mentioned more than one parameter and/or barrier for healthy eating.

###### 

Knowledge and barriers to exercise

  -----------------------------------------------------------------------------------------------------------------------------------------------------------
  Parameter                       Patient perspective                                                                                       Patients, n (%)
  ------------------------------- --------------------------------------------------------------------------------------------------------- -----------------
  Beneficial types of exercises   Walking\                                                                                                  24 (96)\
                                  Swedish exercise\                                                                                         4 (4)\
                                  Gardening\                                                                                                1 (4)\
                                  Household chores                                                                                          1 (4)

  Duration of doing exercise      30 minutes/day                                                                                            4 (16)

  Barriers for exercising         Presence of other diseases such as rheumatoid arthritis, osteoarthritis, angina, vertigo, and weakness\   14 (56)\
                                  Stress of life and busy work schedule\                                                                    4 (16)\
                                  Environmental factors such as hot weather, dirty roads, and lack of sports centers                        7 (28)
  -----------------------------------------------------------------------------------------------------------------------------------------------------------

**Notes:** Summation of percentages may be more than 100% because some participants mentioned more than one type of beneficial exercise.

###### 

Knowledge and barriers to take medications regularly

  -------------------------------------------------------------------------------------------------------------------------------------------------
  Parameter                                                  Patients, n (%)                                                            
  ---------------------------------------------------------- -------------------------------------------------------------------------- -----------
  Knowledge regarding how to take anti-diabetic medication   Right time to take anti-diabetic medication (all patients)\                12 (48)\
                                                             Right method of administering insulin (just patients on insulin therapy)   14 (87.5)

  Main barriers for adherence to anti-diabetic medications   Forgetfulness\                                                             7 (28)\
                                                             Absence of hyperglycemic symptoms\                                         6 (24)\
                                                             Cost of medications\                                                       2 (8)\
                                                             Pain of injection\                                                         2 (8)\
                                                             Being outside home\                                                        2 (8)\
                                                             Fear from hypoglycemia\                                                    2 (8)\
                                                             Increase in body weight\                                                   1 (4)\
                                                             No barriers                                                                3 (12)
  -------------------------------------------------------------------------------------------------------------------------------------------------

###### 

Knowledge and barriers to self-monitoring of blood glucose level

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------
  Parameter                                   Patients, n (%)                                                                                           
  ------------------------------------------- --------------------------------------------------------------------------------------------------------- ----------
  Knowledge regarding blood glucose testing   Operation of glucometer\                                                                                  22 (88)\
                                              Doing pre-prandial blood glucose testing for patients on insulin therapy\                                 1 (4)\
                                              Doing at least once daily testing for blood glucose testing level (for patients on oral anti-diabetics)   1 (4)

  Barrier to glucose testing                  Absence of hyperglycemia symptoms\                                                                        6 (24)\
                                              Cost of strips\                                                                                           6 (24)\
                                              Unavailability of glucometer\                                                                             2 (8)\
                                              Stress from test results\                                                                                 5 (20)\
                                              Pain of pricking the skin\                                                                                4 (16)\
                                              Negligence                                                                                                3 (12)
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------

**Note:** Summation of percentages may be more than 100% because some patients mentioned more than one barrier.

###### 

Knowledge and barriers to healthy coping with stress

  ------------------------------------------------------------------------------------------------------------------------
  Parameter                                Patients, n (%)                                                     
  ---------------------------------------- ------------------------------------------------------------------- -----------
  Methods to cope with stress              Social deprivation\                                                 9 (36)\
                                           Praying\                                                            5 (20)\
                                           Sleeping\                                                           2 (8)\
                                           Eating\                                                             2 (8)\
                                           Do hobbies\                                                         2 (8)\
                                           Watching TV\                                                        1 (4)\
                                           Going outside home\                                                 2 (8)\
                                           Smoking\                                                            1 (4)\
                                           Exercise                                                            1 (4)

  Barriers to healthy coping with stress   Lack of knowledge about the method of healthy coping with stress\   25 (100)\
                                           Weakness during stress                                              5 (20)
  ------------------------------------------------------------------------------------------------------------------------

**Note:** Summation of percentages may be more than 100% because some patients mentioned more than one barrier.

###### 

Knowledge and barriers to practices that reduces diabetes risks

  -----------------------------------------------------------------------------------------------------
  Parameter                                    Patients, n (%)                              
  -------------------------------------------- -------------------------------------------- -----------
  Patient practices to reduce diabetes risks   Controlling blood glucose level\             25 (100)\
                                               Controlling blood pressure\                  2 (8)\
                                               Smoking cessation\                           1 (20)\
                                               Regular physician (endocrinologist) visit\   12 (48)\
                                               Regular ophthalmologist visit\               3 (12)\
                                               Regular (daily) foot care                    4 (16)

  Barriers to regular physician visit          Cost of appointment\                         10 (40)\
                                               Lack of symptoms\                            6 (24)\
                                               Negative attitudes toward physicians\        5 (20)\
                                               Busy schedule\                               4 (16)\
                                               Fear from detecting diabetes\                2 (8)\
                                               complications\                               1 (4)\
                                               Travel abroad\                               1 (4)\
                                               Physician waiting time\                      2 (8)
                                               Environmental factors                        

  Barriers to regular foot care                Lack of knowledge about the importance\      15 (60)\
                                               of daily foot care in the absence of foot\   5 (20)\
                                               problems\                                    2 (8)\
                                               Lack of knowledge about the method of\       2 (8)\
                                               doing foot care\                             1 (4)
                                               Travel abroad\                               
                                               Negligence\                                  
                                               Backache                                     
  -----------------------------------------------------------------------------------------------------

**Note:** Summation of percentages may be more than 100% because some patients may mention more than one information.

###### 

Knowledge and barriers to detect and resolve diabetes problems

  ---------------------------------------------------------------------------------------------------------------------------------------------
  Parameter                                          Patients, n (%)                                                                 
  -------------------------------------------------- ------------------------------------------------------------------------------- ----------
  Main problems faced by diabetic patients           Hypoglycemia\                                                                   23 (92)\
                                                     Inability to control blood glucose level during sick days                       5 (20)

  Barriers to manage hypoglycemia in a correct way   Lack of knowledge\                                                              24 (96)\
                                                     Fear from hypoglycemia\                                                         7 (28)\
                                                     Fear from developing hyperglycemia\                                             1 (4)\
                                                     Being outside home during hypoglycemia attack                                   2 (8)

  Barriers to manage diabetes during sick days       Lack of sufficient knowledge (what to do to manage diabetes during sick days)   23 (92)
  ---------------------------------------------------------------------------------------------------------------------------------------------

**Note:** Summation of percentages may be more than 100%.

###### 

Diabetic patients' perspectives toward DSME program

  ------------------------------------------------------------------------------------------------------------------------------------------------
  Parameter                                                                  Patients, n (%)                                            
  -------------------------------------------------------------------------- ---------------------------------------------------------- ----------
  Attitudes of patients toward DSME program                                  Positive attitude\                                         18 (72)\
                                                                             Neutral attitude\                                          5 (20)\
                                                                             Negative attitude                                          2 (8)

  The participants' educational needs                                        Healthy eating (amount of food and healthy food types)\    14 (56)\
                                                                             Medications (correct use and storage of anti-diabetics)\   7 (28)\
                                                                             Exercise (types and duration)\                             4 (16)\
                                                                             Methods of monitoring of blood glucose level\              3 (12)\
                                                                             Methods of healthy coping with stress\                     3 (12)\
                                                                             Management of diabetes during sick days                    1 (4)

  Method for administrating DSME according to the participants' preference   Direct face-to-face educational sessions\                  10 (40)\
                                                                             Reading medical brochures\                                 7 (28)\
                                                                             Specific websites or Facebook\                             6 (24)\
                                                                             TV programs                                                2 (8)

  Barriers to join DSME program                                              Busy schedule\                                             4 (16)\
                                                                             Lack of health\                                            2 (8)\
                                                                             Cost\                                                      2 (8)\
                                                                             Lack of trust in its benefit\                              2 (8)\
                                                                             Environmental factors                                      9 (36)
  ------------------------------------------------------------------------------------------------------------------------------------------------

**Note:** Summation of percentages may be less or more than 100% depending on participants' answers.

**Abbreviation:** DSME, diabetes self-management educational.
